Photomicrographs of the large phototrophic bacterium isolated from Lake Kaiike (A) and Chromatium buderi (B) at logarithmic phases. C. buderi was more motile than the large phototrophic bacterium, and the flagella were visible in the light microscope.
to use N2 (TRUPER and JANNASCH (1968) ). The large phototrophic bacterium was close to C. buderi with respect to cell shape and size ( Fig. 1 ). C. buderi was very motile; the flagella, about two times the cell length, were visible in the light microscope.
Cellular movement of the large phototrophic bacterium was slow, however, and the flagella were hardly observable by microscope.
There was a marked difference in the absorption spectrum of living cell suspension between two bacteria; C.
buderi had two peaks at 800 and 850 nm in the wave length between 700-950 nm, while the large phototrophic bacterium had a single peak at 830 nm. The C. buderi suspension was brown in color, and that of the large phototrophic bacterium was purplish red. The large phototrophic bacterium seems to belong the family Chromatiaceae, because of motility and presence of bacteriochlorophyll a, but it did not match any described species (PFRNNIC and TRUPER, 1983) . As shown in the previous study (MATSUYAMA, 1981) , the intensity of light reaching the dissolved 42-H2S interface of Lake Kaiike was limited, 400-600 lux in a maximum, and it was rapidly attenuated to actually zero just below the interface due to the self shading feature of the dense bacterial popula- Living cell suspensions of the large phototrophic bacterium and C. buderi which had been grown and reached the stationary phases in 1-l glass bottles were distributed into two series of 17-m l test tubes up to the brim. They were tightly stoppered to incubate in the dark at 25°C. Figure 3 summarizes the changes of the cell numbers, the relative abundances of sulfur-containing cells and the N2 fixation rates to how long each bacterium keeps its photosynthetic ability; the bacterial N2 fixation was predominantly controlled by the photosynthesis (MATSUYAMA, 1986) . The N2 fixation rate was assessed as C2H4 formed from 6 ml bacterial suspension injected into a 10-m1 syringe, into which 2 ml of 10% C2H2 (in argon) and 4 ml of freshly prepared NH4Cl-deficient PFENNIG's medium as H2S source were added, and the syringe was incubated in the water bath at 25°C under continual light intensity of 2,000 lux for 24 hr. C2 H4 formed was analyzed with a gaschromatograph (MATSUYA MA, 1986 (HENDLEY,1955; TRUPER and SCHLEGEL,1964 ; TRUPER and PFENNIG, 1966; GEMERDEN, 1968a, b) , From the above data it may be pointed out that C.
buderi could not form a dense population under a light-limited condition as at the bacterial plate of Lake Kaiike, probably due to its high requirement for light. The intrinsic low growth rate of the large phototrophic bacterium may be considered as its means of survival under such a light-limited condition, because the lower the growth rate is, the lesser energy the bacterium seems to expend in a dim light or in the dark.
Not only the quantity of light, but also its quality is the important parameter for the formation of dense populations of phototrophic bacteria in natural waters (TRUPER and GENOVESE,1968; PARKIN and BROCK, 1980 
